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mm 2 0 0 3 - 1 3 0 9 6 6 ^- v : 1/ 

lit *s 1 1 

^U^v^T, m*%-e, 0 . 0 1 - 0 . 5 %?)C, 0 . 0 1 - 0 . 0 4 %<7)B, 0.1 
~2.5%<7)Hf, 0.8-1 5%WCo, 8.5% *i^Ta, 1.5 -16% 
<7) C r , 1.0 %*if o , 5-14 %<DW, 0.1—4.75 %<DT i , 2.5 
- 7 %OA 1 %*iH(ON b £-a^, V^0-1.0%*M, Zr ^0-0.1 

%*8I, R e ^ 0 - 9 % , 6^£tgSI<^& < ^ 1 a^ft-e 0-0.5 

, Tfc±mjtm<n'yt£ < ti> i m^ntx* o - o . i % -e&& t 
[If ^« 2 ] 

Iff^l ICjoV^T, m»%T\ C : 0.0 5-0.2%, B : 0.01-0.03 
%, Hf : 1.1-2.5%, Co : 9.7-15%, T a I 0 . 1 - 4 . 5 % , 
C r ! 1.5-9%, Mo : 0.01-0.9%, W : 5-14%, T i I 0.1- 
4.75%, A 1 : 4 - 7 %, N b : 0 . 1 - 4 % Rl/R e : 0.01-9% 
^±mjtm(D^^ < ti>l M^ffe 0-0.1% V t Z r 

&^6&j£xM*v*-f *t& 0.005% ami. - 1 -t^itmiti* 

N i *®^ 0 

lit *m 3 ] 

»3fc*g2 T i ^H%t0. 1-0.4 5 %T$>Z> Z t Zmffltt-f & 

umm 4 ] 

it ^ i Kis^r, m*%-e, c : 0.05-0.2%, b: 0.01-0.03 
%, h f : 1 . 1 - 2 . 5 %, c o : 0 . 8 - 4 . 7 5 %, t a : 0 . 1 - 4 . 5 %, 

Cr: 1.5-9%, Mo: 0.01-0.9%, W: 5-14%, Ti : 0 . 1 - 
4.75%, A 1 : 4 - 7 %, N b I 0 . 1 - 4 %5fcmRV?R e : 0 . 0 1 - 9 % 
Sr-g-*, #±«7clf <7>^£ < <h & 1 tt^ff-e 0-0.1% V t Z r 
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Ru t &&m7t%i>*^'fti , i> 0.005% t zmfflttt&nmmitft. 

n i mm&&o 

fff^3l4 KisnT, T i ^Ii%tO. 1-0.4 5 

awift'ffcttN i ijg^, 

[ff*«6] 

Sfjjfcgl t;£>v>T, ii%T\ C : 0.0 l-0'.5%, B : 0. 0 1 - 0. 0 3 
%, Hf : 1.1-2.5%, C o : 9 . 7 - 1 5 %, Ta : 8.5 %&ffi, C r : 
1.5-16%, Mo: 1.0 %*SS, W : 5 - 1 4 %, T i : 0 . 1 - 4 . 7 5 % 
, A 1 : 4 - 7 %, N b ! 4 %7feSt, R e : 0 . 0 1 - 9 % 
TCfSto^fc < t & 1 S^ft-e 0-0.5% #±^StcII ?>^& <tUi 
^ft-e o-o.i VRVZ r **v»-f *Li 0.0 0 5 %mr X ^ 

o (0.0 0 4 XWf (S*%) + 0,0 0 4 X 2 XMoi(li%) +0.004 
XRel ) / (0.0 0 3 X 3 XTiI (Mt%) + 0.006XTa 

* (*»%) + 0.0 0 6 X 2 XNbl (fim%) ) -CJfZibhtL&m&l . 0- 
2. 5 0tEHrttc*-6itSri|fai:-r*»»il^14N i *jB^o 
[if 7 ] 

It;fc*g6 H*3V>t\ (0.0 0 4 XW1 (ti%) + 0. 004X2 XMoi 
(M*%) + 0.0 0 4 xRei (fiS%) ) / (0.0 0 3 X 3 XTii (MS 
%) +0.0 0 6 XTai +0.0 0 6 X 2 XNbi (M»%) ) "C:ft 

a&fc*i*flW*l. 5-2. 0OtEHrt-eab*it*iRF«i:-r-5A»Bft<k14N i £j@ 

a So 

[If *5 8 ] 

ff ^ 1 ^£>v>T, tf%T\ C: 0.05-0.2%, B I 0.01-0.03 
%, H f : 0 . 1 - 2 . 5 %, Col 0.8-15%, T a : 0 . 1 - 4 . 5 %, 
Cr : 9-16%, Mo : 0.01-0.3%, W! 5-14%, Ti : 0.1- 
4.75%, Al :2.5-7%, Nb: 0.1-4 %*iit£'av^ Re : 0-9 

%5km, %>±mjtm<r>'j?% < t i> 1 s^it-e o - o . 1 %&m, v t z r w 

S^x*^v^-rn^ 0.0 0 5% &T«fc «9^^-<b^#mti-^iS»^b14 
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n i mm&iko 
nmm 9 ] 

8 U*3V>t\ H f ^ti%t 1.1-2.5%, A 1 ^mm%-C 2.5- 
4 . 5 % «fc <9 4 4 £ t -f Z> Jft#iMk14N i *@^#o 

[fit *^ l 0 ] 

If 1 (" joV^T, fiS%-C. C : 0.0 5- 0.2%, B : 0.01-0.03 
%, H f : 0 . 1 - 2 . 5 %, C o : 0 . 8 - 1 5 11%, T a : 0.5% 
Cr : 9-16%, M o : 0 . 0 1 - 0 . 3 %, W: 5-14%, T i : 2 -4. 75 
fis%, A 1 : 2.5-4 %mn, N b : 0.75-4 *±Sx3R0^4 
(Hi fl^ft-C 0-0.1 V <h Z r S.0 f a#^7C*^v^-rtL^> 0.005 

itmrn 1 1 1 

mJKM 1 0 K*3V>T\ C r ^ii%T» 1 3 % *j@x. 1 6 N b # ? mS% 

-e 2 - 4 «t 19 - <h ^#mt-r^i^#^bi4N i mm&& 0 
im^m 1 2 ] 

If ^ 8 Kfc^-C, T i I^Iit 2-4.75 %X'$> »K (3. 8XT it 
(M»%) +2XNbi (M%) +Tai ) / (2XMol (11 

%) +WI mm%) +Rei (it%) ) Tsfci&fcfl&igT&U. 6-2. 8 Of£ 
Hrttr^) ^ $^C, (3.8XTii (li%) +3.5XCri ) 
/ (6. 8XA 11(11%) ) T?3jc*t>fL4fit**l • 8-3. 1 <7)^Bt*!K&& £ 

umm 1 3 ] 

EN i Mm%X\ c: 0.01-0.5%, b: 0.01-0.04% 

, Hf : 0.1-2.5%, Co : 0.8-15%, Ta : 8.5 %3c : M, C r : 
1.5-16%, Mo : 1.0 %^m, W: 5-14%, Ti: 0.1-4. 75% 
, Al 12.5-7%, Nb : 4 V I 0-1.0 %3zffi, Z r I 0 

-0.1% *m, r e : 0 - 9 %*st, &±m7tmv>'j?% <ti>i m^tfx o 
-0.5 %*m, 3b±mjtm<o'j?& <ti>i aa^tt-c o - o . 1 %mn x 
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immm 1 4 ] 

[fit *5 1 5 ] 

tL^^^^-e>^ P °ptci3V^T, mrffiN i M%T% C : 0.0 1 

-0.5%, b: 0.01-0.04%, Hf : 0.1-2.5%, c o : 0 . 8 - 

15%, T a : 8 . 5 %5fcffi, C r : 1.5-16%, Mo : 1.0 %*St W I 
5-14%, T i : 0 . 1 - 4 . 7 5 %, A 1 : 2 . 5 - 7 %, Nb : 4 

v : 0-1.0 Z r : 0 - 0 . 1 %5fc?f, Re : 0 - 9 % *8t f 
S&Mx&^fc < t i> 1 fi^ftt: 0-0.5 %*if , t±8%*<0^4 < i 

i> i S^tf-e o-o.i% h ztzmittz a * ?-\£ 

itmm 1 6 ] 

[0 0 0 1 ] 
[0 0 0 2] 

# * * - \£ y <D-BM if ^ 14 . ifWPft ±<7>IS * h^-* SL^-tZ>mM\z& 
[0 0 0 3] 
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[0 0 0 4] 

i ] 

mmW-6 - 5 7 3 5 (#I*Iif^O$£H) 

f^¥6- 1 8 4 6 8 (#ifi»;JW>f£H) 

Mm*** 3] 

##£2 9 0 5 4 7 (#Mr*<7>$IH) 
[0 0 0 5] 

mmtm-fc l±o t-rz mm) 

[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[»jS £ * # o^g] 

Mo, WM'Re, *ftb^'ftfflt?^)*y ' ffl£±K&ft-r*7cS£-Cab<5T a, 
T i MNb, ±Kf£&&#£&ft1-&x^T-**C, B, HfMZrW 
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[0 0 0 9] 

*-£%-c\ c: 0.01-0.5%, b:o.oi-o.04%, h f 

: 0 . 1 - 2 . 5 %, Co : 0.8-15%, T a : 8 . 5 %$zffi, Cr : 1.5 - 

16%, Mo : l.o %$zffi, w: 5~i4%, t i : o . i -4.75%, a 1 

: 2 . 5 - 7 %, N b : 4 v : 0 - 1 . 0 %$zffi, Z r : 0-0.1 

%*?f, Re : 0 - 9 % fi^TE^O^^ < & 1 fi^ffT- 0-0.5 

*±fBx3£o^& < t i> 1 a^tf-c 0 - 0 . 1 % «t 19 * z> - <h £ 

[0 0 10] 

*l&Wtwi3V^T, S^S5c3RttR u, Rh, Pd, Os, I rMP t 

*ifei*1-*o -ti^co^-etip t ^f^li Lv^ 0 f±i7cfiiSc, y 

RZfy y$ J 4 K<7)L a , Ce, Pr, Nd, Pm, Sra, Eu, Gd, Tb, 
Dy, Ho, Er, Tm, Yb, Lu«|4 0 - tL £> O 4« T »± , Y^ft&S 

[0011] 

*nifl©N i a&e£-&K*3v*T\ »aaiS[*«<>maL^^Jir^tci±, m»% 

•e, c : 0.05-0.2%, b : 0.0 1-0.03%, Hf : 1. 1-2.5%, 

Co : 9.7-15%, T a : 0 . 1 - 4 . 5 %, Cr : 1.5 -9%, Mol 
0.01-0.9%, W I 5 - 1 4 %, T i 10.1-4.75%, A 1 : 4 - 7 % 
, N b : 0 . 1 - 4 %&ffi, Re : 0.01-9 %MMt L, VRt/Z r fcfifc*K 
?IWfC0.0 0 5% tlTKPPx., S^liN iJtO*^pTiSO^*6^t-t*ifc 

[0 0 12] 

*aa6ftt3jpx.^ i o o ov&±x~<D&M.mMimzm.$LLtz^m^ii, m 

4%T% C: 0.05-0.2%, B : 0.01-0.03%, Hf: 1.1-2.5 



tBIE#2 004-3013306 



&m 2003-130966 ^-vl 7/ 

%, Co! 9.7-15%, Ta : 0.1-4.5%, Cr : 1.5-9%, Mo : 
0.01-0.9%, W : 5 - 1 4 %, T i : 0.1-0.45%, A 1 : 4 - 7 % 

, n b : o . i - 4 %&ffi, R e : o . o i - 9 %$kffi, 5fr±Wot%v>>y+£ < t i> 

1 lO^tUli 0 - 0 . 1 % *§th U V&tfZ r l3.&mAzmU-£'f^-ffti> 
0.0 0 5% J^TCii, 8Uffi(iN iJ&V^aIM<D*ffi®l£irZ>Z£tfmi Lv> 

o 

[0 0 13] 

0.05-0.2%, B : 0 . 0 1 - 0 . 0 3 %, Hf : 1.1-2.5%, Co: 
0.8-4.75%, Ta: 0.1-4. 5%, Cr: 1.5-9%, Mo: 0.01 
-0.9%, W: 5-14%, T i : 0 . 1 -4.75%, A 1 : 4 - 7 %, N b 
: 0 . 1 - 4 %*it, R e : 0 . 0 1 - 9 %*if, #±£tc3RO^£ < <b * 1 flo 
^ft»^ ? 0 -0.1% *SS, VSITZ r livvf *i& 0.0 0 5% WTt: U 
(iN i RyqFnT3lWjWl»fc1 _ &^fc**MS tv> 0 
[0 0 14] 

mM&mtm&mzmz.. i o o ov&±.^<DMUMmmzi>m8.i-2>m& 

Kl±. *m%T\ c : 0.05-0.2%, B : 0 . 0 1 - 0 . 0 3 %, H f : 1.1 
-2.5%, C o : 0 . 8 - 4 . 7 5 %, Ta : 0.1-4.5%, Cr : 1.5-9 
%, Mo: 0.01-0.9%, W: 5-1 4%, Ti 10.1-0.45%, Al 
: 4 - 7 %, N b : 0 . 1 - 4 %$zffi, Re : 0.01-9 %5fcffi, ^r±^7C^O 
'J?% < t i> 1 ffi<^tt*^0 - 0.1% 5feSt, V&tfZ r iittt:i^n^ft:^ 

[0 0 15] 
[0 0 16] 
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[0 0 17] 
[0 0 18] 

£ £ ^ 1- < > j^m * - tr > m <o*mmm.m i:^tii7>fni?i v » 

S*%t% c: 0.01-0.5%, b: 0.01-0.03%, Hf : 1.1-2.5 

%, Co : 9.7-15%, T a I 8 . 5 % &m, C r : 1.5-16%, Mo : 
1 . 0 %*§*, W : 5 - 1 4 %, T i : 0 . 1 -4.75%, A 1 I 4 - 7 %, 
N b : 4 %*#§, R e : 0 . 0 1 - 9 %*»*-£*, G^Six3fctf>^fc < & 1 
fi£^ft-e 0-0.5 %*$t, ^r±»7C^<7)^^ < £ & 1 SSr^tt-T 0 - 0 . 1 % 
*ffi, VJBitfZ r Srl&itJC^jD-fr-r, &*B»iN i RV^f^m^ffl.Wt U 

(0.0 0 4 XWI (fii%) + 0.0 0 4 X 2 XMot(ii%) +0.0 0 4 X 
Rei iMM.%) ) / (0.0 0 3 X 3 XTii (Sm%) + 0.0 0 6 XTai 

(Mfi%) +0.0 0 6 X 2 XNbi(iI%) ) <b 1 . 0 - 2 . 5 

0$SHl*k I t)ifti L<f±l. 5-2. 0Ollrt(:^,-i.j:^:t^«:t^Ii L 

[0019] 

SiasfiiS-t <9 ^>»^tt^fitai-^^^{i> m*%-e, c : 0.05-0.2% 

, b : 0.01-0.03%, h f : 0 . 1 - 2 . 5 %, c o : 0.8-15%, Ta 
: 0.1-4.5%, Cr : 9-16%, Mo : 0.01-0.3%, w: 5-14 

%, T i : 0 . 1 - 4 . 7 5 %, A 1 12.5-7%, N b : 0 . 1 - 4 %3zffi, 
Re : 0-9 %3zffi, %j±mjtm<7)'J?% < t i> 1 «<7)^ft# ? 0 - 0 . 1 % *#t, 

as Lv^ 0 
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[0 0 2 0] 

C: 0.05-0.2%, B: 0.01-0.03%, Hf : 1.1-2.5%, Co 
: 0.8-1 5%, Ta : 0.1-4.5%, Cr : 9-16%, Mo : 0.01- 
0.3%, W : 5 - 1 4 %, T i : 0. 1-4.75%, A 1 12.5-4.5%, 
N b : 0.1-4 %mn, Re : 0-9 ^i±W6tW^ < t i> 1 ®<Z) 

^-ft^O -0.1 ViZr ^^e^x#^-a-i-f\ BlfflHiN i RWf 

[0 0 2 1 ] 

»ttt*ML, fro * H£i*£l±j&>££a&KW:, C : 0.0 5 

-0.2%, B : 0.0 1-0.0 3%, Hf: 0.1-2.5%, Co : 0.8- 
15%, T a : 0 . 5 %*M, Cr : 9-16%, Mo : 0.01-0.3% , W 
: 5 - 1 4 %, T i : 2 - 4 . 7 5 %, Al : 2.5-4% N b I 0.75 

- 4 ^r±^7C^^^^ < <h & 1 SO^ft^O - 0 . 1 % mn, VJBLV 

Z r (2&t:t~^D-£1\ »«BtiN i R V^f BSMO^fo® t ~?Z> Z. t frM i L^o 
[0 0 2 2] 

afcfcKii, fi*%-c\ c : o. o 5-o. 2%, b : 

0.01-0.03%, Hf: 0.1-2.5%, Co: 0.8-15 11%, T a 
: 0 . 5 %*$t, Cr : 1 3 % ££3A 1 6 %J£JlT\ Mo : 0.01-0.3% , W 
: 5-14%, Ti : 2-4.75 M»%, A 1 : 2.5-4 %&ffi, Nb : 2- 
4%*», VXt^Z r ^^t(:^D-ttf\ 8S8B(iN i SOTl^«»tt& 
it^U Lv^ 0 
[0 0 2 3] 

fc-iaKti, C : 0.0 5-0.2%, B: 0.01-0.03%, Hf 

: 0 . 1 - 2 . 5 %, C o : 0 . 8 - 1 5 %, T a : 0 . 1 - 4 . 5 % , Cr : 9- 
16%, M o : 0 . 0 1 - 0 . 3 %, W : 5 - 1 4 %, T i : 2-4.75%, 
A 1 : 2.5-4.5 %&m, N b : 0.1-4 %%:ffi, Re : 0-9 %*ifS, 

±«tc*<7)^^ < t i> i «<7)#tt^o - o . i %*st vmz r *afejft»c«jn 
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SSa&ttN i £ W "Tig W*fc$>^ h**). (3.8XTii (fi»%) + 
2 XNbl (fi%) +Tai (MS%) ) / (2 XMoi (**%) +W» 

+Rei (*»%) ) •C'^f>tL*ffi7& ? l. 6~2. 8<JO|£Hrt-e*i9 
, (3 . 8 XT i fi +3.5XCri (£*%) ) /(6.8X 

Aim (11%) ) ~CHt.*>b*iZ>tiLtfl. 8-3. lOlirtif^it^iJ L 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

C(±, Hf, Ta, Nb, TiftMCIRfti, Cr, W.Mof tM 2 3C 6 

Rims c mmmttxm l > s^-co^ H H H *i#o^»!) * lit £ - £ 

#£5M:1-£o z<D%jm*&z>tz#>izte&&-? % 0. 0 1 Mt%&_t. jifattcii 
0.0 5 M%J£H±^1-*^^ab*o CO^»7i ? i#x.^ fc, yffi&OV 

o lot, c<o±mito.5 m.m%^m.m-f&'&m&*)t), iesz&3£j££fi*&-r& 

[0 0 2 7] 

o #^K:i3i/*TU\ ftlS'C&O.O 1 ii%^)tt^Mt*S, L^U B 

fiN i mm&i&VM&ZmL <&TZ J £2>tz®, ft^"C(>0.0 4 

iftSWfe'K ffifiau££3c5e$-lir&fcJ&fc»d\ BsO±PI(± 0 . 0 3 Mm%t-f 

[0 0 2 8] 

aJlE# 2004-3013306 
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^m±x~$> <o , «ia-e^ 0 . 1 m»%<7)^^^-e#) <; , mK 1 . 1 m»%m± 

[0 0 2 9] 

Colt y' ffi^@i§iaS*1g:T$-*, ^ffcf»y&a£#&K 

, C oliW&tefcl&T B-Att^^^ttS^-C, Cri^9li 

4 . 7 5mfi%^TO$£Htr-^n)-£ £ 

[0 0 3 0] 

!fc5*-7-7^<7)|ife*Hi£/jN£ <"t&i&3W**>K Ta»^0%J:i9^<8.5 fi 

4.5 li%^T^ta:^f IU> 0 T a l±i^fflfi^7C^T'^^<7)T% h 
*mSi-*^^{±. Tai^0.5 %fiM*it^LT > Nbi^<t^-i: 
rt ? M*L^ 0 T aO— ^^Nbttifti^W, frz. o TBt:£t£{±|pJ_li 

[0 0 3 1 ] 

W(±. Ta fcSit{:±J: y fflS:S§Mt4o y' ffityffiWSt^v 
•7?- Outfit <-T&fcJ&Htt, ftl&T-fc 5*fi%&±^1-&'J&^&£ 
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[0 0 3 2] 

*#&£#>H(i, 0.0 1 li%W±Mt-&^^MJL^o l^u *§&m%b 
its Mo^tU:*^i:ii, It^M^f ^W^tt^ L < iHt"*& - 
tSrltKLfco ffiot, ^^-a-^-etiMoO^M^ft^-C^ 1. 0 
iflfcU jftL<li0.9tt%WT, Bttt*SftTlSt*^(:(i0.3t 
i%WT £: 1" & - <t ri*8f 
[0 0 3 3] 

y' M^5W^7»L< f£v>£*^ ffl*^tt»-f^»«r&t?L-^-rv> 0 lot 
[0 0 3 4] 

-&mjtmx*$>2> 0 t&o-c. m&xi> 1. 5ii%ww-Mt*i.o #:&t££ 

R e (DmniZm^lr&^tfm&Wi&Klts C r ©Mi^ 9 Il%WTt:f^ 
[0 0 3 5] 

A 1 ti y ' ffiT^^N i 3 A 1 £f^^&£#M^<^f£T-&*K ftlST'^) 
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2.5 nm%&±<D&m&'&we$>2>o y' m^mm^mi Lmu&mzm% 

-fhm^^t, 4ii%lUM^-ti-^Ci:^i Lv> 0 A 1 l±A 1 2O3 

Kfi, A 1 ££2. 5-4. 511%, «t <9 #f £ L < ti 2 . 5 - 4 <h f 

[0 0 3 6] 

TiliCrfcAl (Dm&mftWWfmZffiitL, ^<0W^ttSr5fc#-t*«l* 

So tot, 1 0 0 ov&±<D&i%mmt&<DMij*m&i-z>Wt&^ 

fi, T i O^vfriJi 0 . 4 5ii%tlTtt4ii:WiU>o 
[0 0 3 7] 

N b f±T i et ttJjj*t±/jN$ v>#\ CriAl <DtiL&mtVtl<W&J&*&5ik L, 

^tt^^^i^o M-k&t =?X h fcfiftU m*%JilT 
i: L^i-^CIi, Nbi^0.75 M%JGJLb, X *) $f £ L < it 2 M%JBLt"& 

IS f ± 4 m# % £ & o 

[0 0 3 8] 

Z r(±H f fc|B|t!IO«j**«FO^ N i*je^O|»^C**L<1g:T$-fr4fe 
*t?*4*^-C<>, 0.1 M%5tUBfc1-*&35>& , *&o Lri-U «r<^t£ 
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^■eii&ift Kasinnt-f . -e § & fitt 0.005 m*% Kfflix. & ik^ftiSi 

[0 0 3 91 

o S^te^L^TS**-^^ ^Tt*$*&t± 1 . 0 *»%*if 

, 5^< 0.0 0 5 li%^TCfPi, "C # -2) /ftt*Sv^t)0 t-f&Z h £ L 

[0 0 4 0] 

&o L^U N i ^^Oit^.^^L <j£T$-^^)- <h^^, 0-0.1 m* 
. Y<DfCSc, Mia, C em<D?>? S J h\ Acf^T^fy^F^ 
[0 0 4 1 ] 

* /fit 0.0 0 5 Ii%J^T(:Wi^ ;H ? S^L<, 4£?^Jnt? 
[0 0 4 2] 

(0.0 0 4 XWi (fi*%) +0.0 0 4 X 2 XMoI(fi%) +0.00 4 
XRel (Mt%) ) / (0.0 0 3 X 3.7 5 XTiI(ii%) + 0.0 0 6 X 
Tarn + 0.0 0 6 X 2 XNbi(li%) ) "C^SsS; (IT, 

^T##£*Lfc&fit£/*7*-* 1 £ffi-*-) »i, ±C y ffl=Sr^b1-*7cH (W 
, Mo, Re) t±C y ' ffl*Btffc?-*3c3E (Ti, T a, Nb) yffi 
, y' fflO«^»*^^t^§ <i-*^tv^ffi«OJt^*4o *>*Ox3(l 

%MtzQ ZtitzVJzZ <1r2>fr&mti><0'C$>& : 1 0-lnm/at%) o 

£<btc, Ta, W, R z<n%W^*m^^h^k.tzW&XlbZ>tztb, #*Nb 
, Mo, T i \,Zl±Wt<DMm&<r>&lZfBCtz&Mtf^£t>tlX^2>o c\(D/*7* 

tblE#2 004-3013306 



&m 2003-130966 



^-v: 15/ 



- 9 1 i o > y mt 7 ' mm^&k f- zmx # , fcfi-eanE$:t& 

^SU^^y^ri^T-SfEHfi* 1^1.0-2. 5^Iit$) 

& Q 1 - 0 X ty'l^^t y ' tem<Dfattm*±&i-g. 2. 5 i: *) i>±£^tfc 

1 1 <Dtkmx i> y ' -m^tLnmm ^oo^ 0 iot, mmt&MmM t x 
i>m*ifzM&m^^-r 0 ttz, ^mmtmmxm^^m^xi>, mmtmx 

Hffl * - tr > > yymwx* ?-¥>t Jt^M*e* 4 H 

1 £ 1 . 0-2. 5<Dmmt LfzN i *j@^-#(±. MUffl^'^^-^ 
[0 0 4 3] 

(3.8XTii fii%) +2XNbl (Sm%) +Tai (11%) ) / 
(2 XMofi +Wf(li%) +Rei(ii%) ) XTjk-f^ (J£TF 

. £O^T?3fc#fc;ftfc»te£A??>-* 2 fcfB-t) li, y' *B3itftxSt (T i 
, NbM'Ta) tyW&ltjtm (Mo, WMe) 0^%Jtrffl^1-*o 
- * 2 t5 ? /Jn$ v^#^-(i N »JtttfcJfcf&#£;Ri*t-M o RZFW<D&&tf 

1.6 m±T?*adK«5l***0, -2k y' *B£3c5eK«*>. «*Lfcrti&BU£*f# 



i±itE#2 004-3013306 



#SM 2003-130966 



^-v: 16/ 



[0 0 4 4] 

(3.8XTif (**%) +3.5XC r m(fim%) ) / ( 6 . 8 X A 1 * 

(**%) ) "cm-?m&: (&t\ zn&&:i?ifL*>btiit&m*'i?*-9 3 tie 

Ux|Ot«Wt^^>J;M:, SWS^'bC r 2 0 3 , T i 0 2 , 
A 1 203 <7 >MX~fZf&'f&Z.ttfmi L^o z\<Ds*? * - 9 3 if 1 . 8 £T@&£ 
, A 1 K*t-f&C rM'T i <7>#J^M&Tl-£ tzt>, A 1 £^>L>£ LfcfSKttO 

i&^m&mitwftf&zti^-f <^>), B-^ttaM&T-t&o ^ * - * 3 
3 tii. 8-3. 1 mm\H t-t & z t^mz lv> 0 

[0 0 4 5] 

i> <r> t , ?##1l:iai^fB& L tr^m^M^ £M L & co t <d 2 a^S fc5fr»t 

g^o^^i^itu ^ciMiiii^n^ h*iiu*t&a&*ri***o 

[0 0 4 6] 

U ^O^t?#>frOSF«fflSU^«:««aniX-C»fl!lL^o SHBlifflSUfctf-*!, 100 
mmX 1 5mmX 2 3 0mm<7>— Jjftmm^Pffi.t Ltz Q ^ 2 IfilfcO ^ 'J - fi 
, 8 5 0 °C - 4 0 kgf /mm2X(i 982lC-14kgf /mm2 0&#T?3Hi L tz Q It 

9 o ot^-t'j rtwRtwi3»t*, 7B#r B ix 5-*m fMkommmit 

MX-mmLfZo rUJ!k<DmftlZi±mmi: 0 . 0 4mass% -g-trigflll&ffi^ 

, JBfft*iHia^-*BWT lmass%N a C 1 3 Occ/min T«Sfe^*»ci|t 



aJSEJlf 2004-3013306 



&m 2003-130966 ^- v : 17/ 

[0 0 4 7] 



tfJtEtf 2 004-3013306 



Sfcm 2003-130966 



18/ 



mi) 



a i 




[0 0 4 81 



tb!E# 2004-3013306 



&m 2003-130966 ^- v : 



19/ 



[*2] 

m. 2 



alloy 


Pa/uttler 
I 


ParMtf tr 
7 


Paraaatar 
3 




/{-*'J^rfa*ttM 




9ftZ\~-l4k£t/BM 


850T!~40kf f /m ' 


MEKiCW" ) 




1 19 


0. 41 


0 61 


1239 




20. 15 


~0. 5 


a M ay CZ 


1 Of 


W. ^1 


0! 57" 


1 176 




1 1 90 


-A C 


* 1 (Of 


j 95 


0 45 


0. 64 


1240 




19 85 


-n a 


a I toy C4 


1 66 


0 46 


0. 60 


1153 




10 50 


-0.6 


it toy 107 


1.75 


0.49 


0. 61 


1224 




9( At 
Z>. mf 


-0. 7 


I Hoy 166 


1. 74 


0.49 


a ri 
V- o i 


1116 


* 


21. 17 


-0. 8 


a 1 toy 189 


1.66 


0 51 


6. 62 


1091 




1 3. 06 


HI. 9 


alloy 190 


1.67 


0.44 


0. 56 


1154 




26. 20 


-O. 3 


alloy 191 


1.65 


0.44 


0. 57 


1072 


• 


26.04 


-O. 4 


alloy 192 


1.57 


0. 46 


0. 56 


1070 


* 


15.61 


-0. 3 


alloy 193 


I.6S 


9 44 


0.56 


1236 


- 


23. 16 


-0.4 


alloy 194 


1.65 


0.44 


0.56 


1177 


- 


23.61 


-0.4 


alloy 195 


1.56 


0.46 


0.56 


1176 


- 


14.71 


-0. 1 


alloy 196 


7.16 


0. 40 


0.64 


1004 


- 


35.09 


-I. 2 


alloy 197 


2.06 


0. 42 


0. 66 


675 


- 


32.30 


-1.3 


alloy 200 


1.30 


0.62 


0.62 


1024 


- 




- 


alloy 701 


1. 17 


0. T6 


0.69 


656 


- 


- 


- 


alloy 296 


1.63 


0. 47 


0.61 


- 


- 


- 


- 


alloy 299 


1.79J 


0.46 


0.61 


- 


- 






alloy W0 


1.79 


0.46 


0.61 


- 


- 






alloy 301 


1.62 


O. 47 


0-61 


- 






- 


alloy 102 


1.63 


0.47 


€.62 


- 


- 




• 


alloy 303 


l.7B> 0.48 


0. 62 


- 


- 


- 


- 


alloy 304 


1.62 


0.46 


0.65 


- 


- 






alloy 30S 


1.74 


0. 49 


0.66 




- 


- 


• 


alloy 306 


1.66 


0-51 


0.65 


- 


- 




- 


alloy 307 


1.73 


0.49 


0.65 


- 


- 




- 


alloy 306 


1.T3 


0.50 


0.61 


- 


- 


- 


- 


alloy 309 


1.74 


0.49 


0. 61 










alloy 310 


1.75 


0.49 


0. 61 




- 






alloy Y62 


0. 73 


0.93 


U. li 


4220 


- 


0. 20' 


-4. 7 


a 1 lay Y63 


0. 73 


0. 93 


O. I J 


590 








tl loy Itt 


1.59 


0.55 


0. 64 


725 


965 


35. 67 


-16. 0 


alio/ 741 


e 43 


1.56 


0. 86 


- 


793 


37.60 




alley 242 


0.46 


1.79 


0. 99 




731 


35. 20 




alloy 245 


0.47 


1.99 


1. 23 


• 


666 


20. 22 j 


— 


a 1 1 oy 246 


0. 49 


2. 16 


I. 56 




654 


10. 30 




alloy 247 


0.51 


2. 37 


I. 97 


- 


633 


0. 33 




alloy 246 


0.51 


2.37 


I. 97 




615 


0. 21 


- 


alloy 251 


0. 37 


1.62 


0. 95 




677 


33. 66 


Z 


alloy 252 


0. 39 


2.06 


I 09 




! 675 


78. 50 




alloy 2SS 


0.41 


2.29 


1.35 




! 653 


16.60 




alloy 256 


0 43 


2. 52 


1.58 




646 


10.50 




alloy 257 


0.45 


2.73 


2.12 




620 


0.35 




alloy 256 


0.40 


2.30 


1.35 




637 


10.30 




alloy 259 


0 42 


2.52 


1.68 




645 


11.30 




alloy 260 


0.44 


I 275 


2.12 




625 


0,33 




alloy 261 


066 


1.54 


3. 20 




660 


16.30 


-200.5 


alloy 262 


0. 59 


2.06 


3.20 




550 


15.30 


-120.8 


alloy 263 


0.40 


I 2.65 


3.20 




280 


0.65 


-78.6 


alloy 264 


0.26 


4. 19 


3.20 




3 


0.31 


-38.7 


alloy 265 


0.4S 


f 2.46 


2.64 




320 


0. 32 


-30.6 


alloy 266 


0.61 


2.06 


2.21 




404 


0.16 


-25.7 


alloy 267 


0.60 


1.69 


1.86 




409 


0.21 


-23.8 


alloy 769 


0.42 


I ME 


2.36 




538 


0.25 


-25.5 


alloy 290 


0. 52 


! 2.07 


2.21 




541 


0.16 


-30.5 


alloy 291 


0.51 


1.66 


1.68 




546 


0. 19 


-24.8 


alloy S 


0.65 


156 


3.33 




292 


14.04 


-137.6 


alloy C 


0. 36 


3.15 


3.11 




92 


0.15 


-53.3 



PtriMUd: (O.UMxi(>t»«€.004X2xllaC«lX)tO.OUXt.(Mta)/(0.«01xyKXTi(.tt)M.OOtxl > (.tU«<l.a«XIxiit>( a iX>> 
Pirutttfl: (3.»xi.(.ii)*jxiib(.t«*n(»iO)/«x« 0 (»iUtf(.iU»»e(»tU) 
Parimltfl: «. SxCr (.iUt». K li l.iU>/«. «*ai 



[0 0 4 9] 



mtiE# 2004-30133 



# m 2003-130966 



^-v: 20/ 



[0 0 5 0] 

Lfco 0 4 ti, * - 9 2 t ? V - 7l&l«P B W^£^-to > - * 

o 

[0 0 5 1 ] 

El 5 tit, «IM^IUffiU:^^-7^9 0 Ot^'-t'J 

Sfci&Kli:, 2**1. 6-2. 8 <7)|EH-e, j6*o/<7*-* 3^1 . 8 

-3.2 <7)$&B-C£>&££ 
[0 0 5 2] 

IE-^|fi]^@¥«ct 0S#U Cl*UC 1 2 5 0°C/4 h/AC«Mm 
'1 0 8 0t/4h/AC + 87 lt/2 0 h/ACOZ^BfMM^ll 

[0 0 5 3] 

H8(i. l§B H H t£#^®14C^.t?t-H f «^ML/:^f^^to ttfl-t±_t 

fez r<Dr^£&mLtzm&£mm. mu-^mmm^fcx *?t«u ztuz 

tbSE#2 004-3013306 



^-v: 21/ 



1 2 5 0 °C/ 4 h / A C (^^'ft^SS^ 1 0 8 0 °C/ 4h/AC+87HC 
/2 0 h/ACortONfajjMjiliitL^o ^(ilS^l^il^^CilZ 
U i«^8 0 0t:t^lIltlt:iU iO&oflit^M^, !£J|*£#<7) 
SttK&trfH f W^^^ftL^o i8^f), Z r fc^fc «K H f {±|§ H B H tii-^ 

[0 0 5 4] 

-MlfSJ: «IL, 2 5 0t/4 h/ACO^MiMSO 8 ' 

1 0 8 0t;/4h/AC + 871 °C/2 0 h/AC«^fifMM^ll/: 

[0 0 5 5] 

0 1 oti, |g B B H fi#<7)M14^^.t?1-Bco^^^ftL^^^^1- 0 m^im 
IE-^ffiJ^S¥««t ^flKL, -*Ui 1 2 5 Ot/4 h/ACOiMiMI 
0*1 0 8 0°C/4 h/AC + 8 7 1 °C/2 0 h / ACOrgO^fttiiliL/; 

[0 0 5 6] 

HI Hi, I tIFI L /: - 7^/^ - 1 »J J: 

ttf¥«§*£^l)-o 012(4, Moit^-t'J ^ttWil^tiOM#^ 

[0 0 5 7] 

ifc, i 1 3 14, C oMt/<-i-i) ^mik<vm.m^tm<7)m&£7r:-fo 
[0 0 5 8] 



ttiIiE#2 004-3013306 



^-v: 22/ 



[0 0 5 9] 

[0 0 6 0] 

[#PJlO$J*] 

[Hffi^aw^i^] 

[HI] 

[0 2] 
[IH3] 
[El 4] 
[0 5] 

[ID 6] 

[07] 
[18] 

tbaE#2 004-3013306 



mm 2003-130966 ^- P : 

[EI 9] 

im i o] 
[mil] 

\m\2\ 

[0 13] 
[@14] 

[mi 5] 
[mi 6] 

-r#i4m 0 



tti!iE# 2004-3013306 



$m 2003-130966 



1/ 



iwm&] mm 
[mi] 



m 1 



6 
E 

X 

CM ^ 



- t 

cm 

s ! 



m 
m 



o» cn 



co o — <** >- «•» 

o» o» 25 O « cm «o 
- - w w > ^ > 



tbgE# 2004-3013306 



#11 2003-130966 



^-v: 2/ 



im2] 



1400 



1200 - 



1000 - 



5= 800 



Tn 600 
I 



400 



200 



0 
0.0 



982^-1 4kgf /mm 2 






















alloy C1-C4 




alloy 187-197 




alloy 200,201 




al loy Y63 



0.5 



1.0 1.5 
Parameter 1 



2.0 



2.5 



mtiE#2 004-3013306 



&m 2003-130966 



^-v: 3/ 



[0 3] 



s 

s s 



?! 



iiitiit iiiiiiiitiiiiifiif* 



ffiaE#2 004-3013306 



mm 2003-130966 



4/ 



[H4] 



m 4 



1200 



1000 



800 



S 600 



400 



200 



850°C-40kgf/mm 


2 


al 


loy 241,242 




al 


1 _ , . *\ AC 1 AO 

loy 245-248 






al 


loy 251,252 






a i 


| Ait OCC.KA 

1 Oy LDD CQXJ \ 






al 


loy 281-287 






al 


loy 289-291 






al 


loy MM 




• 


al 


toy R 






al 


loy G 










- 


















• #\ 


















• 





0.0 



1.0 



2.0 3.0 
Paraneter 2 



4.0 



5.0 



miiE#2 004-3013306 



m% 2003-130966 



^ — v : 



5/ 



[H5] 




^ ^ ^ m »n ui ui */■> u5 m o eo <9 ao « «j oo co 03 o» _ 

IIIIIIIIIHIII J IIIIIIS lla ^ 73 



ffifiE#2 004-3013306 



2003-130966 



6/ 



[16] 







oo 


CNJ 


CZ> 


r- 














LO 


\o 


oo 












CNl 


CM 


CNJ 


CNJ 


CNJ 








CnJ 


1 




1 


I 












LO 




LO 




o> 












LO 


LO 


CO 


CO 










CNJ 


CNJ 


CNJ 


CNJ 


CNJ 


or: 






CNl 
























>* 








>^ 


o 


>^ 


o 


o 


O 


o 


o 


o 


o 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




2004-3013306 



7/ 




tb!E# 2004-3013306 




mil# 2 004-3013306 



mm 2 0 0 3 - 1 3 0 9 6 6 ^- v : 9/ 



m 9 



800 , C?Hfitttt 




-0.01 0.01 0.03 0.05 0.07 0.09 0.11 0.13 0.15 

C (wt« 




[El 9] 



mil#2 004-3013306 



# m 2003-130966 



^-v: 10/ 




0.00 0.01 0.02 0.03 0.04 0.05 

B (wtX) 



tblE#2 004-3013306 



#il 2003-130966 



^-v: 11/ 



[mil] 



m 11 




— *>* «■» ^» co o> o ~— ex «•» ■w k» co 



th!iE# 2004-3013306 



mm 2003-130966 



^- v : 12/ 



[112] 



40 



35 



El 12 



900^-:*- "J ^ti& 



30 



25 
20 
15 
10 



alloy C1-C4 
alloy 187-197 



0.0 



0.5 



1.0 



1.5 
Mo (wt%) 



2.0 



2.5 



3.0 



mtE#2 004-3013306 



mm 2003-130966 



^-vl 13/ 



lH 1 3] 



25 



20 



CM 

ittnil 

Pit 



m 13 



900°CA-:MJ ^!it& 



a! loy C1-C4 



0.0 2.0 4.0 



6.0 
Co (wtX) 



8.0 10.0 12.0 



tBSE# 2004-3013306 



<$m 2003-130966 



^-v: 14/ 



[H 1 4] 



30 



25 



20 



o 

buO 



s 



15 



10 



alloy 187-189 



14 



7hX5tM£?JU 



i I t i 1 1 i 



0.0 



0.5 1.0 1.5 2.0 

Nb (wtX) 



miE# 2004-3013306 



12003-130966 



15/ 



1 5] 



m 15 



I 



1* 



u 
m 
m 



s 



1 



il 



a o = os o 



^i^iftiiiiiiiiiiiiiiiiiiiii-^ 



mtE# 2004-3013306 



mm 2003-130966 



^-vl 16/E 



[H 1 6] 



m 16 



1100^C/20h 



al toy 
a I loy 
al toy 
al toy 
al loy 
al loy 



281-287 

289-291 

Y62 

MM 

R 

G 



-i i_ 



0.0 



1.0 



2.0 



3.0 
Ti (wt%) 



4.0 



5.0 



6.0 



ttlfiE# 2004-3013306 



l/E 



mm] 
mm] 

^m<DN i SS^Ii, c: o.o 1 — 0.5%, b : o . o i - 

0.04%, H f : 0.1-2.5%, Co : 0.8-15%, T a I 0 % «fc 0 # < 
8 . 5 %*?f, C r I 1.5-16%, Mo I 0 % «fc 0 # < 1.0% W : 5 

-14%, T i : 0 . 1 - 4 . 7 5 %, A 1 12.5 - 7 %, N b : 0 % «t (9 # < 
4 v : 0-1.0 Z r : 0 - 0 . 1 %*#f, Re : 0-9 %*if 

, &&mitm<o4?it <ti>i mz&nxo - 0.5% *±«x*o^* < 
t & 1 mz&nx 0 - 0 . 1 % mn, mu&^m^mwzm^xN i «t 0 & 

HI 1 



mtiEtf 2004-3013306 



&m 2003-130966 
50300764957 

mm 

m^sm±j^ 0094 

15^ 5^120 
[HfcHB] ¥^15^ 5 J! 9 0 



MB 



tti!E#2 004-3013306 



— zs 



1/E 



#S 2003-130966 



ft m a m m 



ItSO*-^ [000005108] 
1 . W^^-ft B 1990^ 8^3 10 

ft ^Mf^'ftfflEWBlItiSr^ 4 TS 6#Kk 



■7 



{±lIiE#-^ mSE#2 0 0 4 - 3 0 1 3 3 0 6 



